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Concrete Structures 
• 

In War* 

LONG before the outbreak of the present war ordinary 
concrete was widely employed for military structures 
of many kinds, and particularly in the construction of 
permanent fortifications. Before the almost irresistahle 
effects of modern high-explosive shells were clearly 
realized much more faith was reposed in the resistance 
of plain concrete than is entertained today. '1'he com
parative ease with which the powerful forts of Liege, 
Namur, and Antwerp were destroyed by high-explosive 
shells fired from heavy siege guns came as an unpleas· 
ant surprise to the Belgians as well as to the Allies. 
There is something to be said on the other side, how· 
ever, for it is reported that investigations have since 
proved that the concrete in some of the Belgian forts 
was of distinctly poor quality, and in the case of one 
fort at Namur, it is said that the material was so infe
rior that the concrete supporting a steel turret was 

demolished by a single shell. 
An interesting illustration of the utility of concrete 

in warfare is afforded by the conversion of the island 
of Heligoland into a powerful fortress and naval base. 
When this pla� was handed over to Germany it was 
chiefly used as a bathing resort, and was rapidly 
crumbling away under the influence of waves and 
currents. As soon as it came into their possession, the 
Germans began to build groynes, breakwaters, and sea 
walls, in order to al'l:est erosion, and thousands of tons 
of cement grout and concrete were filled into crevices 
in the cliffs, until, to use the words of one who visited 
IIeligoland in 1912, "the island was literally stuck to
gether with cement and ferro-concrete."· Further ap
vlications of concrete are to be found in fortifications 
with underground cham hers and galleries, and an arti
ficial hal' hoI', capable of affording safe anchorage for 
an entire fleet. Thus, concrete has enabled the Ger
mans to create from a moribund islet what they believe 
to be an impregnable fortress. 

PORT ARTHUR FORTIFICATIONS 

SO far as reinforced concrete is concerned, the first 
authenticated instance of its use in actual waf are was 
vrobably furnished by the fortifications constructed of 
I1ennebique ferro-concrete at Port Arthur. 'l'he effi
ciency of the combination was demonstrated during the 
Russo-Japanese war, and the successful results there 
ohtained may have suggested the employment of rein
forced concrete in the constr�ction of hullet-proof 
screens at the rifle butts of Breedene, near Ostend, com
pleted in 1910 for the Belgian 'Val' Otlice. The screens, 
ranging up to a height of 40 feet, resemble retaining 
walls in design, the vertical slabs being 7 inches thick, 
with counterforts at the back, and the whole being 
built up from an extended foundation slab. 

In a paper contributed in uno to the "Annales des 
Travaux Publics de Belgique," C olonel Algrain dis
cussed at length the advisability of using reinforced 
eon crete in fortifications, pointing out the economy of 
material and labor assured by reinforced concrete, and 
urg.ing the desirability of systematic tests with the 
object of determining the principles underlying the re
sistance of reinforced concrete to artillery fire. 

During the hombardment of Rio de Janeiro in 1910 
by the Brazilian battleships �1inas Geraes and San 
Paulo, a reinforced concrete water tower was struck 
hy several shells. One of them passed through a main 
column supporting the elevated reservoir, without caus
ing any serious structural injury, and the fragments 
of concrete detached were replaced at small cost. 

Italian investigation into the resistance of reinforced 
concrete to artillery fire was advocated in 1907 by 
the well-known engineer, Lorenzo d'Adda, at a meeting 
of the College of Naval Architects and Mechanical 
Engineers. Having cited the "marvellous resistance" 
of the Japanese casemates at Port Arthur, the author 
argued that a material so effective on land would be 
equally useful in protecting modern battleships. Signor 
d'Adda was subsequently commissioned by the Italian 
Naval Minister to conduct tests upon two caissons, 
each reproducing a panel of the Vittorio Emmanuele, 
one protected by steel armor plate 20 cm and 25 cm. 
thick, and the other protected by reinforced concrete 
70 cm and 1 m thick, the two forms of armoring rep
resenting equal weights of the respective materIals. 
The tests were carried out at Muggiano, and are stated 
to have shown an advantage in favor of reinforced �on
('rete under artillery fire. 

• PJngineering Supplement oj the London Times. 

Their Resistance to Shell 

Several tests of reinforced concrete targets with 12-
inch and 14-inch guns have been made hy the United 
States Government, with the object of throwing iight 
upon the safety of the Panama Canal works in case 
of hombardment, and upon the general suitability of 
>:einforced concrete for coast defences; but for obvious 
reasons the results of these tests are not likely to b e  
made public. 

TRENCHES AND REDOUBTS 

As early as Sevtemher, 1914, the German positions 
defending Brusst'ls and Louvain were stated by an 
eye-witness to form a semi-circle of wide radius with 
reinforced concrete trenches, redoubts, and other works. 
Early in the following year, when the Germans were 
in possession of Line, they began to construct rein
forced concrete trenches, gun emplacements, and shel
ters for machine guns in the outskIrts of the city. By 
the end of

, 
1D15 the Belgian coast between Heyst and 

Zeebrugge had been converted into a strong artillery 
position by facing the sand dunes and sea wall with 
reinforced concrete and mounting heavy coast defence 
guns behind this rampart. Later these defences were 
extended to Knocke, the works including numerous 
massive shelters and also crescent-shaped ramparts, 6 

feet high, around several farms, converting the latter 
into miniature forts. Zeebrugge harbor well illustrates 
the usefulness of com'rete in warfare, being protecte� 
by a crescent-shaped mole 1% miles long by 165 feet 
wide, constructed of com'rete hlocks. Although Zee
brugge has repeatedly been attacked hy British war
ships and aircraft the mole has suffered very little, the 
most serious injury being the hI' each reported as a 
result of the combined attack earried out in May last. 

GUN EMPLACEMENTS 

During the first year of the war the rapid advance 
of heavy German guns through Belgium and Northern 
l!'rance, and the extensive use of concrete and rein
forced concrete by the enemy, awakened a good deal of 
inquiry as to the possible existence of gun platforms in 
France and other countries prepared he fore the out
break of war by German secret service agents. The 
establishment of German residents and industrial firm,; 
in buildings commanding important strategical posi
tions in our own country naturally led to a good deal 
of suspicion and to the discovery of numerous con
crete and reinforced concrete structures on premises 
occupied by ostensibly friendly Germans; and it is 
quite conceivable that many apparently harmless build
ings and structures were intended to serve the double 
vurpose of making money and of helping the progress 
of German arms in time of need. At the same time, 
many of the reports circulated in this country were 
of the nature of "scares." 

Other nations besides the Germans have been busy 
in the application of concrete and reinforced concrete 
in the war. For instance, early i-n 1915 the Austrians 
mounted some of their large guns on concrete platforms 
in the passes near the Italian frontier to guard against 
invasion, and in South Tirol masked fortresses were 
constructed with sliding doors of reinforced concrete, 
colored so as to be indiRtinguishable from the moun
tain sides. The Italians have heen equally industrious. 
as may be judged by a recent statement of Dr. Mario 
Borsa that in the elaborate defences behind the Italian 
first lines more than 100.0{)O tons of Portland cement 
ha ve been used. 

BLOCK-HOUSES 

On the Western front, the Germans have made 
extensive employment of reinforced concrete for the 
construction of block-houses. A new form of block
house was described by a correspondent writing early 
in U116 from General Headquarters, as having a rein
forced concrete cupola from which small shells simply 
skidded off. More recently, the writer has received 
information from an engineer now serving in the 
l!'rench Army that he has seen many steel cupolas 
blown to fragments by high-explosive shells while simi
lar structures in reinforced concrete have survived the 
ordeal with comparatively little injury. 

Last De('ember, a correspondent with the French 
Armies said that in the Forest of Bovent the Germans 
had built one of their numerous reinforced concrete 
block-houses, known as the Tour de Bovent. with walls 
3 feet thick and comprising eight observation cham
bers and a strongly fortified tower. Although sub
jected to a bombardment so terrific that all the sur-
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rounding fortifications were completely destroyed; en
abling the French to capture the entire wood, the block
house remained comparatively intact. According to 
recent reports, the Hindenburg line is plentifully 
equipped with reinforced concrete redoubts and ma
chine-gun shelters, one of the latter captured at Roeux 
being said to have a concrete roof 7 feet thick. 

OROIN ARY STRUCTURES 

In addition to works executed by belligerents, many 
of the reinforced concrete buildings and other struc
tures plentifully scattered over Northern France have 
been used by the Germans as well as by ourselves and 
our Allies, and have shown remarkable capacity for 
withstanding artillery fire. One building in particular 
was popularly supposed by our men to be haunted, 
because it remained virtually intact throughout a heavy 
bombardment which reduced all other buildings in the 
town to ruins. In another remarkable case the struc
ture involved was an elevated reservoir measuring 
about 80 feet long by 40 ft'et wide by 12 feet deep, 
supportt'd on a framework composed of thin columns 
over 40 feet high, with horizontal bracings. Having a 
fiat roof at a height of nearly 55 feet, with an access 
staircase from the ground level, the reservoir was 
much appreciated by the Germans as a ready-made 
observation post. This reservoir, built in June, 1911, 
of Hennebique ferro-concrete, was destroyed as far 
as possible when the Germans evacuated the town on 
March 17 last, having successfully withstood our bom
bardment which destroyed all surrounding buildings. 
The columns were broken by explosives, allowing the 
reservoir proper to fall to the ground, where it re
mained intact save for a few cracks and holes cut In 
the corners where explosives had been inserted with 
the object of trying to damage the walls. 

Some two years ago the destruction of a bridge at 
Soissons, over the River Aisne, afforded indisputable 
proof of the toughness and tenacity of reinforced con
crete. The hridge comprised three arches, supported 
by abutments and river piers. all of that material. 
By the aid of explosives two of the arches were broug!lt 
down, but the work of destruction was by no means 
complete, as the fragments held together, and by the 
use of gangways here and there the bridge could 
still be crossed on foot. The enemy were far more 
successful with a masonry bridge a few hundred yards 
away, where the main span was completely disinte
grated, scarc�ly a vestige remaining above the water 
level. 

The numerous incidental uses of reinforced concrete 
in the areas affected by the war would occupy too 
much space for individual description, but enough has 
already been said to suggest that the valuable aid 
afforded by the material in resisting violent attacks 
will not be forgotten when peace is restored to the 
world. This view was recently expressed by a French 
writer in the words: "We shall make peace as we have 
conducted war. With reinforced concrete we shall 
erect the monument of our national strength." 

Distribution of Nebulre 

A DISCUSSION of a systematic search for nebulre in 
Kapteyn's "Selected Areas," by E. A. Fath, is given ill 
the Astronomical Journal, plates having been taken 
covering 139 out of the 206 regions comprising the 
scheme. The exposures were made with the 60-inch 
reflector at Mount Wilson, and each lasted one hour. A 
number of new nebulre are noted, and an interesting 
series of conclusions as to the general distribution are 
given. The concentration of nebulre near the north 
galactic pole is very noticeable, but there are great 
variations in the density of distribution. There is .It 

complete absence of these nebulae where the Milky Way 
crosses the sky. 

Method of Testing Magnetos 

IN this method the magneto to be tested is caused to 
produce sparks between Pt-points in an atmosphere of 
nitrogen enclosed in a glass bulb, across which there also 
extends a resistance wire in an independent circuit. 
The expansion of the enclosed gas due to the heat geII
era ted by the sparks is measured by the movement of a 
mercury column in a U-tube, one end of which opens 
into the bulb at the bottom. The apparatus is calibrated 
by means of the resistance wire.-D. NOBILl and G. 

CAMPOS ; Rev. Elc. 


	scientificamerican09081917-154csupp

